Abstract-The inclusion of interactive content has become commonplace in many reading applications for children. However, a growing body of research suggests that the inclusion of interactive content that is not tightly integrated into the narrative of the story may distract the attention of young children from the story's content and their understanding of the text and therefore requires careful consideration. This paper discusses the design of an interactive reading app for Omani children called Trees of Tales, which utilised a Mise en scène inspired game mechanic to facilitate playful and content related engagement with the e-book's narrative. We tested the reading app with 18 Omani children and their parents and compared it to printed storybooks and e-books with limited interactivity. Our study suggests that the Mise en scène approach in Trees of Tales enhanced the reading experiences of the children and motivated them to read more in the future.
INTRODUCTION
Reading is an important activity that supports literacy development such as language growth, emergent literacy and reading achievement [20] . It is commonly believed that reading extends children's experience and deepens their understanding of life, people, and the culture around them. Reading opens the doors for children to imagine, dream, and visualise themselves in different situations.
Research indicates a low rate of literacy and a huge decline in reading and publishing in the Arab countries compared to western societies. In January of 2012, the "Arab Thought Foundation, Fikr reported that the Arab child reads, on average, six minutes annually, compared to the approximately 12,000 minutes a western child is engaged in reading activities per year [3] . Many factors contribute to the decline of reading within Arab society. Reasons quoted for this decline for example in Morocco include (a) the weakness of family support for and encouragement of reading, (b) financial issues placing constraints upon the purchase of books, and (c) the spread of illiteracy within the community [2] .
However, not all of the Arab countries share Morocco's issues. Oman, which is the focus of this study, is listed as a high-income country and ranked within the best performing 35 countries in the world [36] . The lack of funding is therefore not the primary reason for the decline in reading. Similarly, literacy rates greatly increased in Oman in recent years. According to the UNESCO statistics, 86% of adults and 97.6% of youth in Oman were literate by 2008 [37] . However, most young Omani children only read when they are told to do so. The most read material read by Omani children consists of school textbooks and religious books. The concept of reading for pleasure is not common in the country amongst young children [28] .
One of the obstacles for reading for pleasure in Oman as in all the Arab countries is the lack of family support and encouragement for reading [28] . There are no bedtime stories and parents do not read for their children. It is therefore difficult for children to mimic and take on pleasurable reading as a commonplace activity at home and elsewhere, and to internalize its inherent value. It has been shown that young people who are encouraged to read by their parents are more likely to enjoy reading and read more frequently than those who do not receive any encouragement from their parents [9] .
Another problem is the availability of books for children. Omani houses usually carry religious books such as the Holy Quran. However, apart from the Quran, there are usually not many other books in Omani households that are attractive to children. Libraries in western societies are a great source of books for children. However, there are only three public libraries in Oman, and the ones in existence only carry few books suitable for children. In school libraries, it is noticeable that most of the children's books are not coloured and contain proportionally more text than images. In addition, the available books are often not sturdy enough to withstand the sometimes rough handling by children and therefore many school library books are torn and pages are missing, making them even less attractive for kids to read.
Taking into account the previous reasons as the main issues that limit Omani children to read for pleasure, a solution that will provide accessibility and family participation is therefore required to increase the children's amount of reading for pleasure. To design a motivating reading experience for Omani children, we have to include society, especially children and their families, in a fun reading activity that would improve the family's attitude towards reading. One solution that does not rely on substantial funding to build more public libraries and to renovate school libraries would be to use the technological advances to build libraries of Arabic books that Omani children can access electronically to foster reading habits and motivation to read anywhere and anytime. As interactive e-books and tablet computers are already commonplace in Omani houses, this research project focused on the design of an interactive reading intervention for Omani children.
II. DESINGING INTERACTIVITY FOR CHILDREN
Druin [12] explored how mobile technologies that are designed for children can change the way children learn. The availability of mobile devices makes it easy to reach children inside and outside the classroom. Mobile devices are widely spread around the world at affordable costs and therefore have the "potential to reach children from economically disadvantaged communities and those who are geographically isolated" [12] . Druin's book provides insights as to how children who are digital natives use and interact with mobile devices in order to design better interactive technologies for children. Research by Markopoulos et al. [23] evaluated various types of interactive technology for children and argued that better results depended on the early planning of technology and evaluation instruments [23] .
However, little research is available about the design of interactive software for children [18] . Juan Pablo Hourcade's [18] survey on interaction design and children reviewed the research trends, safety issues, design methodologies and principles in human-computer interaction. The survey concluded that the task of 'designing for children' should take into account the abilities, interests and developmental needs of children. These considerations and guidelines are important to consider when designing an interactive application for children. These guidelines recommend the use of large icons, the reduction of the visual complexity related to the design of the interface, and the minimal use of text.
Recommendations about the design of actual content for children is the topic of Shalom M. Fisch, who wrote on the ways children learn from multiple media such as television, websites and digital games [14] . His considerations included matching topics to the most appropriate media, placing the educational content at the core of the game, and providing feedback and hints as necessary to scaffold interactions that create stimulating content for a child.
Most of the interactivity that occurs in e-books exists to improve the engagement of children with the application. Such applications are fun and attractive for children and motivate them to continue interacting with the application. Recent evidence, however, suggests that children who read e-books with many interactive elements recall significantly less narrative details than those who read printed versions of the same story [8] . Conversely, researchers found that ebooks, which integrated corresponding interactivity into the content of the story were found to elevate the comprehension of the text [21] . Additionally, it was found that features such as narration, sound effects and animation, which support the text, help to remove the effort from decoding individual words, and allow children to focus on the meaning [22, 24] .
Since the introduction of e-books, only a limited number of researchers have examined the effects of reading from interactive e-books in comparison to printed books. The majority of the e-books that were used in previous studies to examine the reading experiences only provided limited interactive features such as page turning, page-bypage dropdown menu, and the ability to zoom [30, 35] . It is suspected that the variable types of interactivity in existing e-books result in varying effects on the reader's experience, such as the pop-up definitions that support the reader's comprehension of the story and enhance their vocabulary [33] . With the rapid development of technology, multiple ebook formats are now available. It is therefore difficult to determine how the different functionalities of e-books affect a child's experience of reading the text. E-book publishers and designers constantly explore new approaches of using interactivity to enhance the reader's engagement with the story and aim to increase comprehension. This trend becomes particularly obvious in educational e-books [29] . It is, however, more important to move children away from interactive e-books that merely entertain towards those that educate while they entertain.
III. EXISTING WORK
In e-books for children aged eight years and above, interactivity can play a significantly more important role than pure fun and enjoyment of the content. For example, interactivity can be used to ensure text comprehension, as older children generally have better developed reading skills than younger children. A good example in this context is the iPad app series Bartleby's Book of Buttons 1 by Monster Costume Inc. In this app, Bartleby collects buttons by solving mysteries, and the reader is the actual co-investigator who helps the character to find his buttons. The pages are filled with images and buttons that can be pressed and moved according to the text to help Bartleby on his journey. Only when the quest in every page is resolved, the main button will turn green, indicating its ability to be pressed, which in turn allows the reader to move to the next page. This design engages children and provides them with a sense of agency and the impression that they are playing a game rather than reading a story.
Another interesting example is The Treasure Kai and the Lost Gold of Shark Island 2 by Treasure Bound Books. This is an e-book of a game-based adventure story where the reader is in control of the storyline. By clicking the different treasure chests, new adventures advance the storyline. Although there is a sense of controlling the narrative of the story, the reader does not participate much in the adventures, and there is limited interactivity with the main character. This kind of limited narrative control is more common in e-books for younger children.
This study found that it is more common to find a greater degree narrative control in e-books for teenagers. Controlling the narrative can be engaging and helps to personalise the experience when reading the story. A good e-book example for teenagers is the iPad app Brush of Truth 3 by Story Bayou. In this e-book the reader is provided with a certain amount of narrative direction that affects the end of the story. When reading this e-book, the teenager has to read and understand the text to make an informed decision to progress the story in a meaningful way. Although this method allows manipulation of the narrative of the story, it also encourages careful reading, and it can therefore be assumed that this enhances comprehension of the given storyline.
Digital books are known for their non-linear storytelling potential. This is often characterised by a certain amount of impact on the storyline by the reader within a fixed framework that does not affect the story goal or the end of the story [5] . One such non-linear design approach allows for the reader to intervene within story events, and to try and match the content of the story via these interventions. These audience-based actions may be resources for enjoyment and engagement, and a method to reinforce the understanding of the story. Inspired by this technique of designing interactivity, we proposed a playful and yet practical method of interaction with the story through a Mise en scène game mechanic.
IV. MISE EN SCÈNE
Controlling some parts of the narrative allows the reader to have some control over the storyline. However, the reader's age should be considered in deciding the level of control over the narrative and the design of the e-book in general. Researchers recommend that the children's age should be considered when designing the degree of flexibility to control the narrative, as too much control might become extremely challenging for young children [33] . Similarly, young children with low reading abilities may easily lose interest and quit reading the story altogether if the control required is too challenging [33] . However, if the challenge is balanced with the ability of the children, interacting and playing with the scene in the story can make the reading more fun and engaging [10] .
Mise en scène is a French term that refers to 'place on stage', and traditionally describes the design and composition of all visual elements on a theatre stage, which provides the visual theme for a narrative [6] . Mise en scène therefore refers to the selection and placement of props, characters, lighting etc. It is a powerful technique that is used in many storytelling applications where children act as the directors of the stories that aim to motivate children to create stories in an interactive and fun way. One example of an application that uses Mise en scène is the Toontastic 4 application by Launchpad Toys. This creative application for children facilitates the creation and sharing of a cartoon. It also allows children to choose a setting, drag characters and move each character while recording a dialogue. There are other applications that are created to help children develop stories and e-books, such as the Book Creator 5 app by Red Jumper Studio. In this app, children can drag and drop pictures, text and voice to create digital and printed books. These applications motivate children to create stories and share them with their friends. Some aspects of the interactivity that is used in Toontastic and Book Creator, such as creating the scene, can be used in reading applications to allow for creativity and to enhance the understanding of the text.
There are several positive aspects that arise from using this interactive technique. For instance, It may be engaging and enjoyable to play and interact with the characters and create different versions of the storyline. In turn, using this technique can provide an assessment to measure a child's understanding of the text. The designer of the interactive ebook can use the scene creation technique to build specific algorithms that connect the correct images of characters and objects to the different pages of the story. This will allow the software to evaluate whether children are setting the scene elements in accordance with the text of the story. If the child sets the scene correctly, feedback can be given in the form of a chime and a change in colour of the Next Button from red to green, to motivate the child to keep reading and playing. If the colour of the Next Button does not change after a scene intervention, the reader knows that they need to search the text for more clues and find out what is missing or what is wrong with the scene.
It is believed that using digital storytelling techniques such as the one used in the Toontastic application could be a useful method to engage children as well as influence and measure their reading comprehension in interactive ebooks. However, if we use the Mise en scène technique as an interactive element to support reading understanding in e-books, it is necessary to keep track of how children are setting the scene. Consequently, there is a need monitor the child's choices and movements of objects and characters in the scene which is described in the next section.
V. TREES OF TALES
Trees of Tales is an interactive reading application that aims to provide Omani children aged eight and above with a collection of interactive stories relevant to their culture that motivate them to read for pleasure. In addition to the provided collection of stories, Trees of Tales also provides children with the option to create new stories by themselves using the characters and backgrounds that are available in the existing stories. Most Omani children, like other Arabic children, are literate, but do not read for pleasure [3] . A growing body of evidence suggests that reading for pleasure is an important part of the development of writing ability, text comprehension, grammar, breadth of vocabulary, positive reading attitudes, greater selfconfidence as a reader, and it is the path for literacy development [9, 20, 26] .
The application was aimed to improve reading habits of Omani children, and carefully designed to be an engaging, motivating and enjoyable reading experience. It includes interactivity and social network features that aim to keep the children engaged.
One of the main design challenges in Trees of Tales was to ensure that children were actually reading the stories. To this end we chose a Mise en scène game mechanic that prompted the reader to assemble a scene with characters and objects in correspondence with the text on each page. We developed software to assess the reader's comprehension of the different story events through the set design. This created an enjoyable and engaging reading experience, which in turn was envisag enhanced text comprehension.
A. Mise en scène in Trees of Tales
In Trees of Tales, each page contains a of characters, objects or emotions that the navigate through, and drag onto the scen expected to use these images to b corresponding to text in the screen. Implem en scène game mechanic as the interactiv Trees of Tales, allowed the children to setscene of each page. The children were a scene and manage a few actions in the selecting and positioning the relevant pose on the scene and adjusting the emotion characters in correspondence with the text.
The reader needed to examine the text f to assemble the scene. He or she needed to characters and objects that are mentioned the scene. The story canvas was divided into sky and the ground. The reader had to elements were logically positioned in the ap such as characters walking on the ground. not allowed to create nonsensical compo characters, houses, or trees in the sky or the or the stars on the ground. The user interfac real-time feedback to the reader when actions was wrong. For example, a chara stick on the canvas when placed in the wro return to its previous position in the menu.
Once the correct scene was built, a 'Nex green which indicated that the reader could next page in the story. However, readers co dress up the scene by adding other objec interfere with the story on the page to enga provide more freedom, and entice c application evaluated the scene creation tha assembled in real-time through a numbe algorithms embedded in the software. If a critical element that contradicted with the t the green button would turn back to red something in the scene was incorrect and would be locked again. Fig. 1 contains two story page in Trees of Tales that illustrate required to advance in the application. 
The reader was ositions such as e sun, the clouds, ce also provided their choice of acter would not ong position and xt' button turned d progress to the ould continue to cts that did not age the children, creativity. The at the reader had er of evaluation child changed a text on the page, to indicate that d the next page screenshots of a e the interaction to advance in the d on three wellrman, Joha, and ène ability, the application also allowed children several unique stories from the When the child created a new sto created in the tree and the tree grew for managing the Mise en scène in the application were provided a backgrounds, characters and object the scene. The readers could also create as many pages as required t more stories the children create appeared in the particular characte tree grew. Children were able to sc to see all the stories as illust functionality helped to maintain t readers even after they read al included in the application and ens reading resources for children throu 
VI. METH
We employed a Within-Su experimental method. Within-subj used to investigate technology use in children [34, 35] . The experim same participants in more than on on a small number of participants iPad tablets available to this study allowed us to conduct our stud participants. To mitigate negative or order effects in the repeated tria [15] we divided the participants in they were given the treatments in d the within-subjects design we we individual behaviour changes in re different reading interventions [7] .
A. Participants
Eighteen students from the fo Primary School were randomly se The students' ages ranged from n They were selected based upon the their academic performance. Te recommend one high, one average student from each class. Only male first three classes, and only fema classes to ensure an equal number the experiment. The three student considered a group. Therefore, overall, named according to their c n to create and produce existing scene material. ory, another branch was w vertically. Similar tools n the storytelling part of as well as a range of ts that could be placed in o add their own text and to tell the new story. The ed, the more branches er tree and the higher the roll up and down the tree trated in Fig. 2 . This he interest of the young l the stories that were sured that there were new ugh this application.
cters with different numbers of hildren HODS ubjects Design as an ects design is commonly and behavioural changes ental design exposes the ne treatment and is based s [7] . As the number of was limited, this method dy with a small set of effects such as carryover als as identified by Foley nto smaller groups where different orders. Through ere able to examine the elation to the exposure to ourth grade of Al Waha elected from six classes. nine to ten years of age. ir teacher's perception of eachers were asked to and one low performing es were selected from the ales from the other three of males and females in ts from each class were there were six groups lass number.
B. Procedure
In an information session, we explained the purpose and details of this study to the young participants. We provided parents with information sheets and requested completed consent forms before conducting the study.
The three reading interventions used in the study were: 1. Trees of Tales (TT) application which contains six stories and was developed for this study on iPad2 2. Traditional print storybooks (PB) containing a collection of six selected books from the school library based on advice by the school librarian 3. Arabic Stories 6 , iPad e-book application (EB) containing five Arabic children's e-books with limited interactivity such as selecting one of five books, flipping the pages in the book, and turning audio narration on or off. We utilised the available resources in the school library and the App Store to find storybooks suitable for the experiment. Although the content of the stories are different, we consulted the Arabic language teacher and the librarian to ensure that all of the stories are of the same reading level. Throughout the experiment, the participating children swapped the reading interventions within three reading sessions that were performed across three different weeks. Each child was also able to take home a different reading intervention to read each weekend. During the fourth week of this trial, all of the 18 participants read from all three reading interventions both in school and at home.
The data collection instruments we used were parent surveys, experience surveys with children, and the Fun Toolkit [31] . The parent survey asked parents about the family reading behaviour and their views about the three reading interventions that their children took home. The experience surveys were given to children after they returned each reading intervention. It evaluated their experience with each intervention separately by asking them how much they enjoyed, shared, and read from the interventions. Finally, the objective of using the Fun Toolkit was to obtain the children's opinions of the three reading interventions together. Sheets of paper with tables and stickers of interventions were given to the children with the task to rank the most fun, best content and most difficult intervention to use for reading. They were also asked to stick the image of the intervention they would like to take home to read again.
VII. DISCUSSION

A. The Parents' Survey
After the experiment, the children were asked to take the surveys home to their parents to collect information regarding the family reading behaviour at home. The survey focused on the parents' views of how their child behaved while reading, and whether the rest of the family shared the reading.
The first question of the survey asked the parents whether they read the provided reading materials with their 6 https://itunes.apple.com/us/app/arabic-stories/id392531885?mt=8 kids. Most parents, (17 out of 18) answered that they had read the stories that their children brought home. Research shows that the involvement of parents' in their children's reading activities at home has a significant positive influence on a child's attitude and interest in reading [32] . Although we do not know for sure which intervention parents shared the most with their children, from the answers to this question and from our information sheets, we know that most parents had a look at the three interventions and knew the differences between them.
The second question asked the parents about their opinion regarding the reading intervention that the children most enjoyed when reading at home. A total of 15 out of the 18 parents selected Trees of Tales (TT) as the reading intervention that their children enjoyed the most. Two parents selected the printed books and one parent selected the Arabic Stories e-book as the most pleasurable for their children. A Wilcoxon test revealed a significant difference between Trees of Tales (TT) and both the printed books (PB) and the Arabic Stories (EB) (at p > 0.025). Another interesting factor is that slightly more parents believed their children enjoyed reading from the printed books more than the Arabic Stories e-books.
The third question attempted to understand what parents' value as a beneficial reading intervention for their children. We asked them to pick from the three reading interventions, the most suitable intervention for pleasure reading at home. The parents were able to select more than one intervention. The frequency for selecting each intervention was (TT = 13), (EB = 0) and (PB = 9). The parents' positive view of Trees of Tales is particularly interesting, as the opinion of parents on leisure reading greatly influences a child's motivation for reading [4] . However, it was surprising to find that none of the parents selected the Arabic Stories (EB) as a suitable reading intervention for their children. This could be due to the fact that parents still believe in the importance of reading from traditional books when the main difference between the reading resources is just the material.
Based on the collected data from the parent survey, children experienced a higher sense of enjoyment when reading stories in applications that include playful and meaningful interaction. The findings of this stage also suggested that the parents viewed applications with meaningful interactivity as more suitable for their children to read for pleasure at home than mere interactive applications or even the traditionally printed storybooks that currently exist in school libraries. Current research suggests that if parents encourage and support their children to read for pleasure at home, their children become more motivated to read in the future [9] and confirms that the careful selection of interactivity in children's reading applications can be an important aspect to enhance the reading experiences of children.
B. The Children's Experience Survey
The experience survey was designed to explore the children's reading behaviour and their experiences while reading from the three interventions: the traditionally printed books, the Arabic Stories application, and the Trees of Tales application. The survey was distributed once a week after the participants returned their reading interventions to school. Out of the 18 participants, only 10 completed all of the surveys. These surveys asked the participants the following questions: how much they enjoyed the reading, where they shared the reading with family members, and how frequently they read from the intervention that were given to them during the weekend.
The first question asked the participants how much they enjoyed the reading that was provided to them during the previous week. The children had to rank the reading on a 5-point scale from (1) 'did not enjoy', to (5) 'enjoyed it very much'. Smiley faces were used to help children better understand these rankings. To compare the rankings of the ten children across the three interventions, a Friedman test was performed. The mean ranking for the three interventions was PB = 4.7, EB = 5, and TT = 4.9. The Friedman test revealed no statistically significant differences in the children's feeling of enjoyment after reading from each of the three interventions: x2 = 2.00, p > 0.05. This indicates that the children enjoyed reading very much from the three interventions at home.
The second question concerned the sharing behaviour of the three reading interventions. We wanted to find out if one reading intervention motivated a child more to share the reading intervention than any of the other reading interventions. Participants had to indicate with 'Yes' if they shared the reading intervention with other members of the household and 'No' if the child read from the intervention alone. The percentage of children who indicated that they shared reading from the Arabic Stories 90% was slightly higher than the percentage of children who shared the reading of Trees of Tales 80%. In contrast, only about half of the children shared the printed book stories with their family members. These results indicate that children are more likely to share stories on an electronic device than from printed books.
The third question explored the intervention that children read the most at home. We asked the children in this study to rate the frequency they read from each intervention, with answers ranked between (1) never, (2) one to two times, (3) three to four times (4) five or more times. A Friedman test revealed a statistical significant difference between the frequencies in which children read from the three interventions at home (p < 0.05). A further Wilcoxon test revealed a significant difference between the frequencies that the children read from Trees of Tales (TT) compared with the printed books (PB) (p = 0.023). Obviously, children read from Trees of Tales significantly more frequently than they read from the printed books. However, the frequency for reading Trees of Tales was only slightly (not significantly) higher than for reading the Arabic Stories (EB) application.
The results from the experience survey indicate that children enjoy reading for pleasure regardless of the reading intervention. Also children are more likely to share the reading when it is on an electronic device, regardless of the type of interactivity it contains. This could be due to the novelty of the device itself, which requires further investigation. Previous research reported that shared storybook reading was an effective way to promote reading motivation for children from an early age [4] .
In our study, the frequency with which the children read from Trees of Tales at home was marginally higher than for Arabic Stories, and significantly higher than reading from traditionally printed books. Previous research has indicated an important connection between higher reading frequency and intrinsic motivation for reading. That is, children tend to read more frequently when their intrinsic motivation for reading is high [17, 38] . Therefore, designers of e-books for children should carefully design interactions that improve the reading frequency and as a result support higher intrinsic reading motivation.
C. The Fun Toolkit
We used the Fun Toolkit [31] to assess the overall experience of the children in this study with the three reading interventions. The 'Fun Sorter' component of the Fun Toolkit required children to rank the three interventions in order of preference on three separate criteria: fun, ease of use and best content. The 'Fun Sorter' contained the 'Again and Again' table, where the children were asked to specify which of the three tools they would choose to read again. We provided each child with a form containing the table with a row for each question. To answer the questions, the children used stickers that we provided which depicted the three reading interventions. Children were asked to rank the three tools by sticking the three stickers into the spaces on the form in the appropriate order. All of the children did this successfully after a brief explanation. Most of them ranked the tools differently for each criterion, indicating they were able to distinguish between the criteria. Fig. 3 illustrates how the activity was performed in the school library. We aimed to use the Fun Toolkit exercise to identify: (1) which reading intervention the children liked the most, (2) which reading intervention children found the easiest to read, (3) which reading intervention contained the best stories, and (4) which reading intervention they would select to read again. The answers to these questions provided us with insights that would enable us to compare the children's views about the three interventions. The Fun Sorters completed by the children were coded in an ordinal manner 1-3 for each of the criteria: Fun, ease of use, and best content. For example, 1 represented 'least fun' and 3 represented 'most fun'. The question in the 'Again and Again' table (I want to read again from) was scored according to how many children chose that intervention. Table 1 shows, for each criterion, how many children ranked each intervention the highest. A detailed analysis of the Fun Toolkit for this study has already been published in a previous work [1] . Children found Trees of Tales the most enjoyable reading experience of the three interventions tested. This could be due to the visual and interactive elements in the application that encourage children to build the scene of the stories in a playful sense. However, the majority of children did not find Trees of Tales as easy to use as the other interventions. More than 50% of the children instead picked the Arabic Stories application as the easiest to use. This was not surprising, as the e-book application did not contain any complex interactivity that the children had to learn and become competent in using.
Additionally, children found the stories in Trees of Tales more interesting than the stories in the printed books as the majority ranked it the most fun and best content. It is noteworthy to point out here that the stories in Trees of Tales were carefully selected from traditional folktales in Oman that sadly have not been written or published in books yet; whereas the printed books were selected from the school library and contain stories inspired from the west. The Arabic Stories e-book app included stories of animals and other stories that teach morals but are not specifically from an Arabic background. The result seems to suggest that stories and characters that relate to their culture are more interesting to the students. This finding supports the view that interest is a factor of intrinsic motivation for reading [16] . Therefore, when designing reading materials for children, the content is very important to motivate more reading in the future.
In the second part of the Fun Toolkit, it was easy for the children to fill in the 'Again and Again' table. There was only one question on the top of the page: Do you want to read from the following again? For each of the three interventions, children had to answer with Yes, Maybe or No. Interestingly, most children (13 out of 18) answered with Yes for reading from the Trees of Tales application, even though it was not as easy to use.
The Fun Toolkit was a very useful tool to better understand the opinions of children regarding the three reading interventions. We now understand that while the children enjoyed all of the three interventions they took home, they enjoyed reading from Trees of Tales the most. We also discovered that the stories we selected to include in Trees of Tales were most successful at making the children interested in the reading. Additionally, children's choice of Trees of Tales to be the most fun and yet the most difficult to use did not stop them from selecting it again to for more reading. This suggests that the interactivity technique used in Trees of Tales was deemed challenging and fun, which motivated the children more to read it again.
VIII. CONCLUSION
Children in Oman and everywhere in the world need to be motivated to read for pleasure. To increase their motivation, we need to enhance their reading experiences. We aimed at achieving that by designing the Trees of Tales app that implements the Mise en scène technique for interaction. Eighteen Omani children who also read from regular storybooks and e-books used this app. We have used surveys and the fun toolkit to compare the reading experiences of children and collected their opinions of the three interventions.
The findings indicate that the children in this study based their decision to use an interactive, playful reading application on how much fun it is perceived to be. The reports of the children on how much fun the interventions were to use and the most interesting content they found were related to their choices of the reading interventions. The children reported that they would like to continue using Trees of Tales app, which also relates to the parents' observation of the children's behaviour reading at home.
The interactivity in Trees of Tales that is related to the text seems to present a challenge and engages the child to read the text carefully to solve the scene setting problem. The children's perceived ease of use did not relate with their choice of intervention to read again. This could be due to their preference for a challenge, which is an outcome of the interactive technique that was selected for the Trees of Tales application. This challenge is one of the intrinsic motivation factors that influences reading for pleasure [16] . However, it is important for e-book designers to balance the challenge with the abilities of the reader if they want to create an optimal experience that causes children to continue reading from the application in the future [10] .
Children around the world enjoy using modern technologies such as tablet computers. Tablets facilitate easy interaction with the application and provide different activities to choose from. When children feel bored of one application on the tablet, they can easily move on to another one. Therefore, to keep them engaged with a reading application, it is necessary to provide interactivity that makes the reading enjoyable and does not distract the understanding of the story. Another way to improve the interest of children in reading is by providing school children with a variety of reading material that might encourage the involvement of parents.
Many of today's reading applications provide children with interactive experiences. The Mise en scène game mechanic embedded in the story provided children with a sense of control and the ability to be creative and our results indicate it improved the reading experience of most of the children we tested. Our findings also demonstrated that meaningful and playful interactivity could motivate children to read more for pleasure.
However, more research is needed to find out what particular aspects of Trees of Tales children liked the most and what the most interesting features of the stories were. This will benefit the formation of tips and guidelines for designing more effective and motivating reading applications for Omani children. More information about the difficulties the children encountered while using Trees of Tales would also be beneficial to inform future development of such applications.
